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. ( ) Krawtchouk $w(x:p:N)=(\begin{array}{l}Nx\end{array})p^{x}(1-p)^{N-x}$
$\sum_{x=0}^{N}K_{m}(x:p:N)K_{n}(x:p:N)w(x:p:N)=\frac{(^{\underline{1}-A})^{n}p}{(\begin{array}{l}Nn\end{array})}\delta_{nm}.$
. ( ) Krawtchouk
$(1- \frac{1-p}{p}t)^{x}(1+t)^{N-x}=\sum_{n=0}^{N}(\begin{array}{l}Nn\end{array})K_{n}(x :p:N)t^{n}.$
Classification number $:20C05,05E05,05E10,05E35.$
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Krawtchouk Askey Racah Hahn
[9].
Krawtchouk
Definition 1.1 $(R. C.$ Griffiths, $1971[4])$ . $\mathbb{N}_{0}$ $r,$ $N\in \mathbb{N}_{0}$
$X(r, N)=\{(\ell_{0}, \cdots, \ell_{r-1})\in \mathbb{N}_{0}^{r}|\ell_{0}+\cdots+\ell_{r-1}=N\}$





$\phi_{A}(\ell, m)$ Krawtchouk $m=(m0, \cdots, m_{r-1})$ $\in$
$X(r, N)$ $(\begin{array}{l}Nm\end{array})=(\begin{array}{ll} Nm_{0} m_{r-1}\end{array})$ $t^{m}=t_{0}^{m_{0}}\cdots t_{r-1}^{m_{r-1}}$
Krawtchouk
$A$
Theorem 1.2 ([5]($r=3$ ), [12]( $r)$ ).









Theorem 1.3 ([11]). $(G, H)$ Gelfand pair $\Omega$
$(GtS_{N}, HtS_{N})$ Gelfand pa
$(\phi_{\Omega}(\ell, m))_{\ell,m\in X(r,N)}$
Krawtchouk
Theorem 1.4 ([11]). $J$ $r\cross r$ 1
$\phi_{\Omega}(\ell, m)=F(-\ell, -m, -N|J-A)$








$v=(v_{1}, \cdots, v_{n})\in(\mathbb{Z}/r\mathbb{Z})^{n}$ $w=$
$(w_{1}, \cdots, w_{n})$
$P(v, w)= \prod_{j=1}^{n}p(v_{i}, w_{j})$
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$0\leq\alpha_{1},$ $\cdots$ $\alpha_{r-1},$ $\beta_{1},$ $\cdots$ $\beta_{r-1},$ $\sum_{i=1}^{r-1}\beta_{i}\leq 1$






$(w_{1}, \cdots, w_{n})$ $j$ $vj$
$mj$ $(v_{1}, \cdots, v_{n})$ $i$ $m=(m_{0}, \cdots, m_{r-1})$





$(K(\ell, m))_{\ell,m\in X(r,n)}$ Krawtchouk
Diaconis [3]
2.2
$\mathfrak{X}$ $XxX$ $p:\mathfrak{X}\cross \mathfrak{X}arrow \mathbb{R}$ $X$






$K$- $x_{0}\in \mathfrak{X}$ $L=C_{K}(x_{0})$ $x_{0}\in \mathfrak{X}$





$K$- $\tilde{\nu}$ $\mathcal{H}(K, L)$ $\tilde{\nu}$





$(\mathbb{Z}/r\mathbb{Z})^{n}$ $K$ $G(r, 1, n)\cong$
$\mathbb{Z}/r\mathbb{Z}lS_{n}$ $a_{i}\in \mathbb{Z}/r\mathbb{Z}(1\leq i\leq n)$ $\sigma\in S_{n}$ $G(r, 1, n)$
$(a_{1}, a_{2}, \cdots, a_{n}:\sigma)$ $G(r, 1, n)$
$(a_{1}, a_{2}, \cdots, a_{n}:\sigma)(x_{1}, \cdots, x_{n})=(a_{1}+x_{\sigma^{-1}(1)}, \cdots, a_{n}+x_{\sigma^{-1}(n)})$ .
Assumption 2.1. $a\in \mathbb{Z}/r\mathbb{Z}$
$p(i,j)=p(a+i, a+j)$ .
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Proposition 2.2. Assumption 2.1 $K$ $g$ $(\mathbb{Z}/r\mathbb{Z})^{n}$ $x,$ $y$
$P(gv, gw)=P(v, w)$
Theorem 1.3
Theorem 2.3. $x_{0}=(0, \cdots, 0)$ $x=(x_{1}, \cdots, x_{n})\in(\mathbb{Z}/r\mathbb{Z})^{n}$ $\ell_{i}=|\{j|x_{i}=$
$i(1\leq i\leq r-1)\}|$
$P^{(N)}(x_{0}, x_{N})= \frac{1}{r^{n}}\prod_{j=0}^{r-1}(\sum_{i=0}^{r-1}\zeta^{ij}t_{i}^{N})^{\ell_{i}}$







$G$ $r$ $X$ $X$ $n$
$X^{n}=X\cross X\cross\cdots\cross X$ $G$ $GlS_{n}$
$G$ ? $S_{n}$ $X^{n}$
$(g_{1g_{2},\cdots,g_{n}:\sigma)(x_{1},\cdots,x_{n})=(g_{1}x_{\sigma^{-1}(1),g_{2^{X_{\sigma^{-1}(2)}}},\cdots,g_{n}x_{\sigma^{-1}(n)})}}$
$G$ $X$ $\theta$ $\{\theta(g)|g\in G\}\subset \mathfrak{S}(X)\cong S_{r}$ ( 6(X) $X$
) $G$ $S_{r}$
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3.1 Ehrenfest ( )
Ehrenfest $(\mathbb{Z}/r\mathbb{Z})^{n}$ $v,$ $w\in(\mathbb{Z}/r\mathbb{Z})^{n}$ $v$
$w$
$p(v, w)=\{\begin{array}{ll}\frac{1}{(r-1)n}, d(v, w)=10 d(v, w), \neq 1\end{array}$
$ _{}r$ $n$ (1 $n$
) $(1/n$ $)$ ,
$(1/(r-1)$ $)$ (
$(\mathbb{Z}/r\mathbb{Z})^{n}$ ). $d(v, w)=|\{j|vj\neq wj\}|$
$G(r, 1, n)$
$\mathfrak{S}(\mathbb{Z}/r\mathbb{Z})lS_{n}\cong S_{r}lS_{n}$
1, $0\in \mathbb{Z}/r\mathbb{Z}$ $\mathfrak{S}(X\backslash \{0\})\cong S_{r-1}$ $(S_{r}, S_{r-1})$ Gelfand
$(S_{r}, S_{r-1})$ $2\cross 2$ $(S_{r}1S_{n}, S_{r-1}lS_{n})$
Krawtchouk
[7]
3.2 Ehrenfest ( )$|$ [13]
$G(r, 1, n)$ $\searrow$
:
:
$p(v, w)=\{\begin{array}{ll}\frac{1}{n}, d(v, w)=1l> v_{i}\neq w_{j} w_{j}=v_{j}+1 (mod r)0 0.w.\end{array}$
$S_{r}tS_{n}$ $G(r, 1, n)$
Krawtchouk
:
$p(v, w)=\{\begin{array}{ll}\frac{1}{2n}, d(v, w)=1 \iota v_{i}\neq wj w=v\pm 1 (mod r)0 0.w.\end{array}$
22





$\langle\beta\rangle$ Gelfand $(D_{r}lS_{n}, \langle\beta\rangle?S_{n})$
$G(r, 1, n)$ [1].
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